Nuclear F-actin enhances the transcriptional activity of β-catenin by increasing its nuclear localization and binding to chromatin.
Actin plays multiple roles both in the cytoplasm and in the nucleus. Cytoplasmic actin, in addition to its structural role in the cytoskeleton, also contributes to the subcellular localization of transcription factors by interacting with them or their partners. The transcriptional cofactor β-catenin, which acts as an intracellular transducer of canonical Wnt signaling, indirectly associates with the cytoplasmic filamentous actin (F-actin). Recently, it has been observed that F-actin is transiently formed within the nucleus in response to serum stimulation and integrin signaling, and also during gene reprogramming. Despite these earlier observations, information about the function of nuclear F-actin is poorly defined. Here, by facilitating the accumulation of nuclear actin artificially, we demonstrate that polymerizing nuclear actin enhanced the nuclear accumulation and transcriptional function of β-catenin. Our results also show that the nuclear F-actin colocalizes with β-catenin and enhances the binding of β-catenin to the downstream target genes of the Wnt/β-catenin signaling pathway, including the genes for the cell cycle regulators c-myc and cyclin D, and the OCT4 gene. Nuclear F-actin itself also associated with these genes. Since Wnt/β-catenin signaling has important roles in cell differentiation and pluripotency, our observations suggest that nuclear F-actin formed during these biological processes is involved in regulating Wnt/β-catenin signaling.